[0001] The present invention relates to an assembly of 
the type comprising: 

- a work cabinet itself comprising walls whose inside 
surfaces delimit a. work space, 

a system for communicating information by 
radiof requency waves comprising at least one antenna 
for communicating by radiof requency waves with 
objects placed in the work space and furnished with 
means for" transmitting and/or receiving 

radiof requency waves . 

[0002] The invention applies in particular to the 
processing of biological samples or materials and 
especially to the culturing, to the preserving and/or 
to the analysis of cells and/or microorganisms. 

[0003] An assembly of the aforesaid type is known from 
the document WO-00/33005 in which the cabinet is a 
thermostatically controlled, for example refrigerated, 
cabinet and the objects are receptacles containing 
biological samples. These receptacles are furnished 
with" radiof requency transponders for identifying the 
samples which they contain. The system for 
communicating by radiof requency waves makes ' it possible 
to identify the samples inserted into the cabinet with 
a view to monitoring its contents, but also to provide 
* information to the radiof requency transponders carried 
by the .receptacles' regarding the processing which the 
samples have undergone in the cabinet, for example a 
thermal cycle. The communication .system of this 
document comprises antennas each placed on a shelf 
disposed in the work space. 

[0004] It is noted that in such a cabinet the 
•antennas, and their connections to the remainder of the 
communications system, may be subjected to conditions 
of temperature, humidity, pressure or to environments 
which may impair the proper operation and the 
reliability of the communication system. 



[0005] Moreover, the cleaning and the decontamination 
of the surfaces delimiting the work space are impeded 
by the antennas. Now, such cleaning and decontamination 
are required regularly for the applications mentioned 
above . 

[0006] One aim of the invention is to solve this 
problem by providing an assembly of the aforesaid type 
which makes it easier to clean and decontaminate the 
work space of the cabinet . 

[0007] Accordingly, the subject of the invention is an 
assembly of the aforesaid type, characterized in that 
the antenna is disposed outside the work space and is 
separated therefrom by a part at least of a wall, which 
part is transparent, at least opposite the antenna, to 
the radiof requency waves used by the communication 
system. 

[0008] According to particular embodiments, the 
assembly can comprise one or more of the following 
characteristics, taken in isolation or according to all 
technically possible combinations: 

- the . antenna Is disposed in said wall, said 
transparent part being an inside part of the wall, 

- the antenna is disposed outside said wall, which wall 
is transparent over its entire thickness to the 
radiof requency waves used by the communication system, 

- the antenna is carried by said wall, 

- said transparent part is movable between an opening 
position of the cabinet, .where the transparent part 
frees an opening for access to the work space, and a 
closure position of the cabinet, where the transparent 
part shuts off the access opening, 

- said wall comprises two movable doors of which a 
first inside door forms said transparent part, 

- the cabinet is a thermostatically controlled cabinet, 

- said transparent part comprises a partition for 
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separating the antenna from the work space and a layer 
for thermally insulating the antenna from the work 
space . 

5 [0009] The invention will be better understood on 
reading the description which follows, given merely by 
way of example, and while referring to the appended 
drawings in which: 

- figure 1 is a diagrammatic view from above of .an 
10 assembly according to the invention, the upper wall of 

the cabinet not having been represented, and 
r ^ - figure 2 is a partial diagrammatic section 

vS illustrating the structure of the door of the cabinet 

of a variant of the assembly of figure 1. 

UJ 15 

[0010] Figure 1 represents an assembly 1 comprising a 
y\ thermostatically controlled cabinet 2 for the 

5 processing of biological samples, and a system 3 for 

L communicating information by radiof requency waves. 

iy 20 

f ~i [0011] It is recalled that radiof requency waves, are 

M electromagnetic waves. In the examples described 

hereinbelow, the frequencies of the waves which may be 
used will for 'example be- 125 kHz, 13.56 MHz and 
25 2.45 GHz. However, other frequencies may of course be 
envisaged. 

-[0012] The cabinet 2 has a substantially 
parallelepipedal shape and comprises four side walls of 
3 0 which a first, denoted by the reference 5, forms a 
double front door. The other side walls of the cabinet 
2 and its lower and upper walls form a vessel 7. 



[0013] The walls of the cabinet 2 delimit internally a 
3 5 confined work space 9, suitable for carrying out work. 

[0014] The front face of the vessel 7 is open so as to 
form an opening 10 for access to the work space 9, which 
opening may be shut off and/or freed by the wall 5. 
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[0015] More precisely, the wall 5 comprises a first 
inside door 11 and a second outside door 2. 

5 [0016] The first door 11 is for example made of glass 
or plexiglass (registered trademark) . The second door 
12 has for example, like the walls forming the vessel 
7, a double -envelope structure comprising an inside 
panel made of plastic, a metal outside panel, and a 
10 layer of a thermally insulating material disposed 
between the inside and outside panels. 

[0017] The two doors 11 and 12 are articulated on one 
and the same side of the vessel 7 so as to be able to 

15 be opened independently by rotation in the direction of 
the arrow labeled by the reference 13 in figure 1. The 
opening of the door 12 only allows visual monitoring, 
through the door 11 transparent to opt real waves, of 
the progress of the operation carried out in the work 

2 0 space 9. 

[0018] The cabinet 2 -is furthermore furnished with 
heating means (not represented) so as to constitute an 
oven . t 
25 - 

[0019] The system 3 comprises an information 
processing and communication unit 14 and at least one 
antenna 16 hooked up electrically to the unit 14. 

30 [0020] In a conventional manner, * the unit 14 can 
comprise a computer, means for storing data in the form 
of any appropriate memory, a clock, and a module for 
transmitting and receiving radiof requency waves. 

35 [0021] The antenna 16 which is a conventional antenna 
is carried by the outside surface 18 of the inside door 
11, to which it is for example glued. Thus, the antenna 
16 is disposed outside the work space 9 and is 
insulated therefrom by the entire thickness of the 
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inside door 11 which forms a partition for separating 
the antenna 16 from the space 9. 

[0022] when a receptacle 20, containing a biological 
5 sample and equipped with a radiof requency 
identification transponder 2 2 tuned with the 
radiof requency module of the unit 14, is placed in the 
work space 9, the antenna 16 can via radiof requency 
waves exchange information with the transponder 22, 
10 since the inside door 11 which separates the antenna 16 
from the work space 9 is completely transparent to the 
radiof requency waves used by the communication system 
3 . 

[0023] The communication system 3 can thus interrogate 
the transponder 22 and receive in response the 
identifier of the sample contained in the receptacle 
20, but also exchange any other information with the 
transponder 22 in a conventional manner, for example by 
providing it with information relating to the thermal 
cycle undergone by the sample inside the cabinet 2. 

[0024]- The antenna 16 being insulated from the work 
space 9 and hence from its atmosphere, it is not 

2 5 subjected to the physical and chemical conditions to 

which the sample of the receptacle 20 is subjected. 
Thus, the antenna 16 is protected from physical and 
chemical attacks and the communication system 3 
operates satisfactorily. 

3 0 

[0025] Moreover, the cleaning -of the cabinet 2 and in 
particular of the inside surfaces of the walls 
delimiting the work space 9 is made easier. 

35 [0026] Finally, the position of the antenna 16 also 
makes it easier to hook it up to the unit 14 since it 
is not necessary to pass completely, that^ is to say 
over its entire thickness, through a wall of the 
cabinet 2, to ensure such a hookup. 
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[0027] In the variant of figure 2, the cabinet 2 
constitutes for example a refrigerator and the wall 5 
is a simple door with a double-envelope structure. The 
5 movable wall or door 5 thus comprises an inside panel 
24, an outside panel 2 6 and a layer 28 of a thermally 
insulating material disposed between the panels 24 and 
26 . 

10 [0028] The inside panel 24 is for example made of a 
plastic and the layer 28 for example of polyurethane 
foam, these two materials being transparent to the 
radiof requency waves used by the communication system 3 
and by the transponders 22 of the receptacles 2 0 

15 intended to be placed in the cabinet 2 . 

[0029] The outside panel 26 is for example made of 
metal . 

20 [0030] The antenna 16 is disposed in the wall 5, 
between the panels 24 and 26, in proximity to the panel 
24. The antenna 16 is embedded in the layer 28. In a 
variant it can be in contact with the inside panel 24. 

25 [0031] The antenna 16 is insulated from the atmosphere 
of the work space 9 by the inside panel 24- of the wall 
5 and an inside fegion 2 9 (one boundary of which is 
represented dashed) of the layer 28, thereby making it 
possible to limit the physical and chemical attacks of 

30 the antenna 16 and to make it easier to clean the 
cabinet 2. In particular, the presence of the region 
29, in addition to the panel. 24 which forms a 
separating partition, enables the antenna 16 and its 
electrical connections to be effectively thermally 

35 insulated from the atmosphere of the work space 9. 
Thus, the system 3 operates reliably and satisfactorily 
even if the temperature prevailing in the space 9 
reaches for example -80°C. 



[0032] In other variants which are not represented, 
the or each antenna 16 can be disposed on or in a wall 
of the cabinet 2 other than the movable wall 5. It may 
for example be the rear side wall opposite the movable 
5 wall 5. 

[0033] Additionally, it is not necessary for the part 
of this wall situated between the or each antenna 16 
and the work space 9 to be transparent, over the whole 

10 of its transverse dimensions, to the radiof requency 
waves, used. Thus, only the part of the relevant wall 
situated opposite the antenna 16, that is to say 
disposed in the cone of reception and of transmission 
of the or of each antenna 16, may be transparent to the 

15 radiof requency- waves used. 

[0034] In yet another variant, the antenna 16 can be 
disposed outside the cabinet 2 on the outside surface 
of one of its walls which is transparent over its 
20 entire thickness to the radiof requency waves used. 

• [0035] Finally, it is appreciated that the above 
principles may be applied to assemblies 1 whose 
communications systems 3 cater for the transmission and 
25 reception of information by radiof requency waves, for 
transmission alone or for reception alone. 

[0036] It is also appreciated that the above 
principles apply to all types of work cabinet, whether 
30 or - not thermostatically controlled, and " in particular 
to incubators, to ovens and to refrigerators. 

[0037] The expression thermostatically controlled 
cabinet should be understood to mean a cabinet making 
35 it possible to maintain the temperature inside its work 
space substantially constant. This term therefore 
covers in particular a cabinet with insulating walls 
and containing a source of cold, such as ice or dry ice 
(carboglace, registered trademark) , or a source of 
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heat, so as to maintain its inside temperature 
substantially constant. 

[0038] ' More generally, the work carried out in the 
5 cabinet can consist in subjecting objects contained in 
the work space to specified physical conditions, for 
example to a temperature as indicated earlier or to a 
specified pressure, and/or to specified chemical 
conditions, for example to a C0 2 -monitored and 
10 humidity-monitored atmosphere. 

[0039] More generally, if the cabinet possesses 
several shelves for supporting receptacles 2 0 dividing 
the work space 9 into several compartments, an antenna 
15 16 can be disposed opposite each compartment of the 
work space 9, so as to enable the system 3 to locate 
the samples in the work space 9. 



